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(54) Power saving system in a broadcast receiver, comprising an intermittent power supply to 
certain circuits only during periods when relevant data is being received 



(57) An apparatus for receiving broadcasting sig- 
nals, which comprises a signal receiving portion for re- 
ceiving a broadcasting signal, a frequency convertorfor 
the broadcasting signal received by the signal receiving 
portion, an IF amplifier, an A/D converter, a digital de- 
modulator, a program selector for selecting one of plural 
groups of program information data obtained from the 
digital demodulator, an information reproducing portion 



for reproducing program information, and an operation 
controller operative to put at least each of the signal re- 
ceiving portion, the frequency convenor and the IF am- 
plifier in a reduced power consumption state in periods 
other than a period in which portions of the broadcasting 
signal, which carry the synchronous data, the control in- 
formation data and the program information data to be 
selected by the program selector, respectively, are able 
to be received by the signal receiving portion. 
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Description 

[0001] The present invention relates generally to an 
apparatus for receiving broadcasting signals, and more 
particularly, is directed to an improvement in a broad- 
casting signal receiving apparatus which is operative to 
receive a broadcasting signal carrying synchronous da- 
ta, control information data and plural groups of program 
information data and to reproduce desirous program in- 
formation based on a group of data selected from the 
plural groups of program information data carried by the 
broadcasting signal received thereby. 
[0002] Although an analog audio broadcasting sys- 
tem which includes an amplitude-modulated (AM) audio 
broadcasting system in which audio signals are trans- 
mitted through the form of an AM audio information sig- 
nal and a frequency-modulated (FM) audio broadcast- 
ing system in which audio signals are transmitted 
through the form of a FM audio information signal, has 
been put to practical use for a long time in the field of 
audio broadcasting, there has been recently proposed 
to introduce a digital audio broadcasting system in which 
audio signals are transmitted through the form of a dig- 
ital audio information signal for the purpose of improving 
quality of audio information transmitted or received in 
the system. Especially, in the region of Europe, the dig- 
ital audio broadcasting system called "DAB" has been 
already put to practical use in some countries. 
[0003] The digital audio information signal transmitted 
from a broadcasting station under the digital audio 
broadcasting system is called a digital audio broadcast- 
ing signal. The digital audio broadcasting signal carries 
not only audio information data forming a digital audio 
signal but also service information data representing 
service information, such as weather forecast, traffic in- 
formation and so on, and further carries control informa- 
tion data which are necessitated for reproducing the dig- 
ital audio signal based on the audio information data and 
the service information based on the service information 
data on the receiving side. Then, the digital audio broad- 
casting signal is a modulated wave signal obtained by 
modulating a carrier wave signal with digital data, such 
as audio information data, service information data, con- 
trol information data and so on, in accordance with the 
Orthogonal Frequency Division Multiplexing (OFDM) 
system and the digital data transmitted by the digital au- 
dio broadcasting signal is composed of a series of frame 
units, each of which is called a transmission frame. 
[0004] The transmission frame has a time duration of, 
for example, 24 ms and contains 77 segmental periods 
each named Symbol and identified with Symbol 0 to 
Symbol 76, respectively, as shown in Figs. 1A to 1C. 
The Symbol 0 is a null Symbol where the modulated 
wave signal does not exist in actual fact. The Symbol 1 
is a reference Symbol for synchronization. The Symbol 
0 which is the null Symbol corresponds to about 324 us 
and each of the Symbol 1 to the Symbol 76 corresponds 
to about 312 us. 



[0005] A channel named Synchronous Channel is al- 
located to the Symbol 0 and the Symbol 1 , a channel 
named Fast Information Channel (FIC) is allocated to 
the Symbol 2 to the Symbol 4 following the Symbol 1 , 

s and a channel named Main Service Channel (MSC) is 
allocated to the Symbol 5 to the Symbol 76 following the 
Symbol 4, as shown in Figs. 1 A and 1 B. In the Synchro- 
nous Channel, synchronous information data DRS are 
transmitted by the Symbol 1 . The MSC is composed of 

10 a series of frames each named Common Interleaved 
Frame (CIF) for transmitting composite data DXD con- 
stituted by the audio information data and the service 
information data. The FIC is composed of series of 
blocks each named First Information Block (FIB). The 

is Fl B contains a couple of portions of a Fl B data field and 
an error checking word, and the FIB data field is com- 
posed of a series of groups each named Fast Informa- 
tion Groups (FIG). The FIC thus formed transmits con- 
trol information data DCD representing multiplex config- 

20 u ration information (MCI) and other information.. 

[0006] Each of the audio information data and the 
service information data constituting the composite data 
DXD transmitted by the MSC contains various groups 
of program information data, such as program informa- 

25 tion data 1 to program information data N + M +2, as 
shown in Figs. 1 B and 1 C. 

[0007] Such a digital audio broadcasting signal as de- 
scribed above is received by use of a digital audio broad- 
casting signal receiver. In the digital audio broadcasting 

30 signal receiver, each of digital audio broadcasting sig- 
nals transmitted respectively from a plurality of broad- 
casting stations is received selectively through a tuning 
operation by a tuner and the received digital audio 
broadcasting signal is subjected to radio frequency (RF) 

35 amplification, frequency conversion, intermediate fre- 
quency (IF) amplification, digital demodulation, decod- 
ing processing and so on so that audio information data, 
service information data and control information data 
are obtained. Then, the audio information data or the 

40 service information data are further subjected to pro- 
gram selection, decoding processing and so on so that 
digital audio signals or service data are reproduced as 
desirous program information. 

[0008] When the aforementioned reception of the dig- 
45 ital audio broadcasting signal by the digital audio broad- 
casting signal receiver is practically carried out, usually 
one of plural groups of program information data con- 
tained in the audio information data or the service infor- 
mation data is selected and desirous program informa- 
nt? tion is reproduced based on the selected program infor- 
mation data which are intermittently obtained. Accord- 
ingly, the digital audio broadcasting signal receiver is 
preferably required to be put in normal operation only in 
intermittent periods in each of which the desirous pro- 
55 gram information is reproduced based on the selected 
program information data. 

[0009] However, in practice, a digital audio broadcast- 
ing signal receiver proposed previously is usually put in 
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normal operation in not only the intermittent periods in 
each of which the desirous program information is re- 
produced based on the selected program information 
data but also other periods in each of which program 
information other than the selected program information 5 
is reproduced. This means that the digital audio broad- 
casting signal receiver proposed previously brings 
about power consumption in the periods in each of 
which program information other than the selected pro- 
gram information is reproduced and therefore the digital 
audio broadcasting signal receiver is not preferably re- 
quired to be put in normal operation, in the same manner 
as in the intermittent periods in each of which the desir- 
ous program information is reproduced based on the se- 
lected program information data. Since power con- 
sumption per unit time duration in the digital audio 
broadcasting signal is relatively large, the power con- 
sumption brought in the digital audio broadcasting sig- 
nal receiver in such a manner as mentioned above ex- 
cludes substantially the digital audio broadcasting sig- 
nal receiver proposed previously from practical battery 
operation. That is, it is very difficult for the digital audio 
broadcasting signal receiver proposed previously to be 
formed in a portable type which is able to operate for a 
relatively long time with power supply from a battery. 
[001 0] Accordingly, it is an object of the present inven- 
tion to provide an apparatus for receiving broadcasting 
signals, by which a broadcasting signal carrying syn- 
chronous data, control information data and plural 
groups of program information data is received and de- 
sirous program information is reproduced based on a 
group of data selected from the plural groups of program 
information data carried by the received broadcasting 
signal, and which avoids the aforementioned disadvan- 
tages encountered with the prior art. 
[0011] Another object of the present invention is to 
provide an apparatus for receiving broadcasting signals, 
by which a broadcasting signal carrying synchronous 
data, control information data and plural groups of pro- 
gram information data is received and desirous program 
information is reproduced based on a group of data se- 
lected from the plural groups of program information da- 
ta carried by the received broadcasting signal, and in 
which power consumption is effectively reduced so as 
to make it possible to introduce practical battery opera- 
tion. 

[0012] A further object of the present invention is to 
provide an apparatus for receiving broadcasting signals, 
by which a broadcasting signal carrying synchronous 
data, control information data and plural groups of pro- 
gram information data is received and desirous program 
information is reproduced based on a group of data se- 
lected from the plural groups of program information da- 
ta carried by the received broadcasting signal, and 
which is advantageous to be formed in a portable type 
which is able to operate for a relatively long time with 
power supply from a battery. 

[0013] According to the present invention, there is 



provided an apparatus for receiving broadcasting sig- 
nals, which comprises a signal receiving portion for re- 
ceiving a broadcasting signal carrying synchronous da- 
ta, control information data and plural groups of program 
information data, a frequency converting portion for 
causing the broadcasting signal received by the signal 
receiving portion to be subjected to frequency conver- 
sion to produce an IF signal, an IF amplifying portion for 
amplifying the IF signal, an analog to digital converting 
portion for causing the IF signal derived from the IF am- 
plifying portion to be subjected to analog to digital con- 
version to produce a digital IF signal, a digital demodu- 
lating portion for causing the digital IF signal to be sub- 
jected to digital demodulation processing, a program se- 
lecting portion for selecting one of plural groups of pro- 
gram information data obtained from the digital demod- 
ulating portion, an information reproducing portion for 
causing the program information data selected by the 
program selecting portion to be subjected to demodula- 
tion processing to reproduce program information, and 
an operation controlling portion operative to put at least 
each of the signal receiving portion, the frequency con- 
verting portion and the IF amplifying portion in a reduced 
power consumption state in periods other than a period 
in which portions of the broadcasting signal, which carry 
the synchronous data, the control information data and 
the program information data to be selected by the pro- 
gram selecting portion, respectively, are able to be re- 
ceived by the signal receiving portion. 
[0014] In an embodiment of apparatus for receiving 
broadcasting signals according to the present invention, 
an automatic gain controller for supplying the IF ampli- 
fying portion with an automatic gain control signal is pro- 
vided and the operation controlling portion is operative 
to cause the automatic gain controller to maintain a spe- 
cific automatic gain control signal which is obtained just 
before an inoperative state of each of the signal receiv- 
ing portion, the frequency converting portion and the IF 
amplifying portion when each of the signal receiving por- 
tion, the frequency converting portion and the IF ampli- 
fying portion is put in the inoperative state by the oper- 
ation controlling portion. 

[0015] In the apparatus for receiving broadcasting 
signals thus constituted in accordance with the present 
invention, in the periods other than the period in which 
the portions of the broadcasting signal, which carry the 
synchronous data, the control information data and the 
program information data to be selected by the program 
selecting portion, respectively, are able to be received 
by the signal receiving portion, at least each of the signal 
receiving portion, the frequency converting portion and 
the IF amplifying portion is controlled by the operation 
controlling portion to reduce power consumption. 
[001 6] Further, in the embodiment of apparatus for re- 
ceiving broadcasting signals according to the present 
invention, the operation controlling portion is operative 
to put the analog to digital converting portion and the 
digital demodulating portion, in addition to the signal re- 
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ceiving portion, the frequency converting portion and the 
IF amplifying portion, in a reduced power consumption 
state in the periods other than the period in which the 
portions of the broadcasting signal, which carry the syn- 
chronous data, the control information data and the pro- s 
gram information data to be selected by the program se- 
lecting portion, respectively, are able to be received by 
the signal receiving portion. 

[0017] The operation controlling portion is operative, 
for putting the signal receiving portion, the frequency 10 
converting portion and the IF amplifying portion in the 
reduce power consumption state, for example, to cut off 
power supply to each of the signal receiving portion, the 
frequency converting portion and the IF amplifying por- 
tion in order to put each of the signal receiving portion, '5 
the frequency converting portion and the IF amplifying 
portion in the inoperative state or to control bias voltages 
supplied to the signal receiving portion, the frequency 
converting portion and the IF amplifying portion, respec- 
tively. 20 
[0018] Further, the operation controlling portion is op- 
erative, for putting the analog to digital converting por- 
tion and the digital demodulating portion in the reduce 
power consumption state, for example, to cut off a clock 
signal supplied to each of the analog to digital converting 2S 
portion and the digital demodulating portion in order to 
put each of the analog to digital converting portion and 
the digital demodulating portion in an inoperative state. 
[0019] Accordingly, with the apparatus for receiving 
broadcasting signals according to the present invention, 30 
under a situation that at least each of the signal receiving 
portion, the frequency converting portion and the IF am- 
plifying portion, in which power consumption is larger 
than that in any other portion, is put in the reduced power 
consumption state in the selected periods without hin- 3S 
drance in required operations, so that the whole power 
consumption in the apparatus is effectively reduced, the 
broadcasting signal carrying synchronous data, control 
information data and plural groups of program informa- 
tion data is received and desirous program information 40 
can be reproduced based on the program information 
data selected from the plural groups of program infor- 
mation data carried by the received broadcasting signal. 
[0020] Especially, in the embodiment of apparatus for 
receiving broadcasting signals according to the present *s 
invention, when each of the signal receiving portion, the 
frequency converting portion and the IF amplifying por- 
tion is put in the inoperative state by the operation con- 
trolling portion, the automatic gain controller provided 
for supplying the IF amplifying portion with the automatic so 
gain control signal is controlled to maintain the specific 
automatic gain control signal which is obtained just be- 
fore the inoperative state of each of the signal receiving 
portion, the frequency converting portion and the IF am- 
plifying portion. Further, in the embodiment of apparatus ss 
for receiving broadcasting signals according to the 
present invention, under a situation that the signal re- 
ceiving portion contains an RF amplifier for amplifying 



the received broadcasting signal and the automatic gain 
controller is operative to supply the RF amplifier in the 
signal receiving portion, in addition to the IF amplifying 
portion, with the automatic gain control signal, the auto- 
matic gain controller is controlled to maintain the specific 
automatic gain control signal which is obtained just be- 
fore the inoperative state of each of the signal receiving 
portion, the frequency converting portion and the IF am- 
plifying portion when each of the signal receiving por- 
tion, the frequency converting portion and the IF ampli- 
fying portion is put in the inoperative state by the oper- 
ation controlling portion. 

[0021] Consequently, in this embodiment of appara- 
tus for receiving broadcasting signals according to the 
present invention, when each of the signal receiving por- 
tion, the frequency converting portion and the IF ampli- 
fying portion having been put in the inoperative state is 
put again in operation, the automatic gain controller sup- 
plies the IF amplifying portion or the IF amplifying portion 
and the RF amplifier in the signal receiving portion with 
the specific automatic gain control signal obtained just 
before the inoperative state of each of the signal receiv- 
ing portion, the frequency converting portion and the IF 
amplifying portion so that each of the signal receiving 
portion, the frequency converting portion and the IF am- 
plifying portion becomes immediately stable in its oper- 
ation. 

[0022] As described above, with the apparatus for re- 
ceiving broadcasting signals according to the present 
invention, the broadcasting signal carrying synchronous 
data, control information data and plural groups of pro- 
gram information data can be received and the desirous 
program information can be reproduced based on the 
program information data selected from the plural 
groups of program information data carried by the re- 
ceived broadcasting signal with power consumption re- 
duced effectively. Therefore, the apparatus for receiving 
broadcasting signals according to the present invention 
is advantageous to be formed in a portable type which 
is able to operate for a relatively long time with power 
supply from a battery. 

[0023] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings, in which: 

Figs. 1A to 1E are illustrations showing signal for- 
mats used for explaining a digital audio broadcast- 
ing signal; and 

Fig. 2 is a schematic block diagram showing an em- 
bodiment of apparatus for receiving broadcasting 
signals according to the present invention. 

[0024] Fig. 2 shows schematically an embodiment of 
apparatus for receiving broadcasting signals according 
to the present invention. The embodiment shown in Fig. 
2 is operative to receive a digital audio broadcasting sig- 
nal. 

[0025] Referring to Fig. 2, a digital audio broadcasting 
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signal SRF which is transmitted from a broadcasting sta- 
tions and selected through an antenna 11 and a tuning 
portion omitted to be shown in Fig. 2 is supplied to a 
radio frequency (RF) amplifier 12. The antenna 11 , the 
tuning portion omitted to be shown in Fig. 2 and the RF s 
amplifier 1 2 as a whole constitute a signal receiving por- 
tion. 

[0026] The digital audio broadcasting signal SRF is a 
modulated wave signal obtained by modulating a carrier 
wave signal with digital data including synchronous da- 10 
ta, control information data and plural groups of program 
information data in accordance with the OFDM system. 
The digital data carried by the digital audio broadcasting 
signal SRF are composed of a series of frame units each 
called a transmission frame, as shown in Figs. 1A, 1B 
and 1 C aforementioned. The detailed explanation of the 
digital audio broadcasting signal SRF will be omitted 
here. 

[0027] The digital audio broadcasting signal SRF am- 
plified by the RF amplifier 12 included in the signal re- 
ceiving portion is supplied to a frequency convenor 1 3. 
A local oscillation signal SLO from a local oscillator 14 
is also supplied to the frequency convertor 1 3. The local 
oscillator 14 is operative to control, in accordance with 
a tuning control signal CTN supplied from a system con- 
troller 15 and a control signal CSV supplied from a syn- 
chronizing controller 16, the local oscillation signal OSL 
to have a frequency appropriate to the carrier frequency 
of the digital audio broadcasting signal SRF. 
[0028] I n the frequency convenor 1 3, the digital audio 
broadcasting signal SRF from the RF amplifier 1 2 is sub- 
jected to frequency-conversion processing with use of 
the local oscillation signal SLO to produce an interme- 
diate frequency (IF) signal SIF having a predetermined 
IF. The IF signal SIF obtained from the frequency con- 
vertor 13 is amplified by an IF amplifier 17 and supplied 
to an analog to digital (A/D) convertor 18. 
[0029] An automatic gain controller (AGC) 29 is pro- 
vided in relation to the RF amplifier 1 2 and the IF ampli- 
fier 17. A level detection output signal SSG obtained 
from the IF amplifier 17 in response to the level of the 
IF signal SIF supplied to the A/D convertor 1 8 is supplied 
to the AGC 29 and an AGC signal CGN from the AGC 
29 is supplied to the RF amplifier 1 2 and the IF amplifier 
17. The RF amplifier 12 is operative to amplify the digital 
audio broadcasting signal SRF with a gain controlled by 
the AGC signal CGN and the IF amplifier 1 7 is operative 
to amplify the IF signal SIF with a gain controlled by the 
AGC signal CGN. 

[0030] A digital IF signal DIF corresponding to the IF 
signal SIF amplified by the IF amplifier 17 is obtained 
from the A/D convertor 1 8 to be supplied to a quadrature 
demodulator 19. In the quadrature demodulator 19, the 
digital IF signal DIF is subjected to quadrature demod- 
ulation processing to produce I and Q signals Dl and DQ 
which are a pair of quadrature demodulated output sig- 
nals. 

[0031] The I and Q signals Dl and DQ obtained from 



the quadrature demodulator 1 9 are supplied to a fast 
Fourier transform (FFT) differentia! demodulator 20. In 
the FFT differential demodulator 20, each of the I and Q 
signals Dl and DQ is subjected to transformation from 
a time domain signal to a frequency demean signal to 
produce synchronous information data DRS represent- 
ing synchronous information transmitted through a Syn- 
chronous Channel, control information data DCD repre- 
senting control information transmitted through a Fast 
Information Channel (FIC), and composite data DXD 
composed of audio information data and service infor- 
mation data representing respectively audio information 
containing plural groups of program information data 
and service information transmitted through a Main 
Service Channel (MSC). The audio information data and 
the service information data constituting the composite 
data DXD have been subjected to time interleaving ar- 
rangements. 

[0032] The quadrature demodulator 19 and the FFT 
differential demodulator 20 constitute a digital demodu- 
lating portion for causing the digital IF signal DIF ob- 
tained from the A/D convertor 1 8 based on the IF signal 
SIF to be subjected to digital demodulation processing. 
The synchronous information data DRS obtained from 
the FFT differential demodulator 20 are supplied to the 
synchronizing controller 16, the control information data 
DCD obtained from the FFT differential demodulator 20 
are supplied to a Vitervi decoder 21 , and the composite 
data DXD obtained from the FFT differential demodula- 
tor 20 are supplied to a program selector 22. 
[0033] A program selection control signal CSP is also 
supplied to the program selector 22 from the system 
controller 15. In the program selector 22, data selection 
processing by which one of plural groups of program in- 
formation data contained in the audio information data 
constituting the composite data DXD or one of plural 
groups of program information data contained in the 
service information data constituting the composite data 
DXD are selected to be extracted from the audio infor- 
mation data or service information data is carried out in 
response to the program selection control signal CSR 
Since each of the plural groups of program information 
data contained in the audio information data constituting 
the composite data DXD and each of the plural groups 
of program information data contained in the service in- 
formation data constituting the composite data DXD 
have been subjected to the time interleaving arrange- 
ment, time interleaved program information data DPD 
selected by the data selection processing are derived 
from the program selector 22 to a time de-interleaving 
portion 23. 

[0034] In the time de-interleaving portion 23, the time 
interleaved program information data DPD selected 
through the program selector 22 are subjected to time 
de-interleaving arrangement to be released from the 
time interleaving arrangement. In the time de-interleav- 
ing arrangement to which the time interleaved program 
information data DPD selected through the program se- 
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lector 22 are subjected, each of interleaving completion 
segments of the time interleaved program information 
data DPD is successively supplied to a memory to be 
once stored therein, and then, each of the interleaving 
completion segments stored in the memory is read from 5 
the memory in a predetermined de-interleaving manner 
so as to produce time de-interleaved program informa- 
tion data DPD'. As a result, the time de-interleaved pro- 
gram information data DPD* are obtained from the time 
de-interleaving portion 23 to be supplied to the Vitervi 10 
decoder 21. 

[0035] In the Vitervi decoder 21, the control informa- 
tion data DCD from the FFT differential demodulator 20 
and the time de-interleaved program information data 
DPD' from the time de-interleavihg portion 23 are sub- 
jected respectively to error correction processings. 
Then, the time de-interleaved program information data 
DPD' subjected to the error correction processing are 
supplied from the Vitervi decoder 21 to a program se- 
lector 24 and the control information data DCD subject- 
ed to the error correction processing are supplied from 
the Vitervi decoder 21 to the system controller 15. 
[0036] Audio program data DAD or service program 
data DSD which are obtained from the Vitervi decoder 
21 based on the time de-interleaved program informa- 
tion data DPD' subjected to the error correction process- 
ing in the Vitervi decoder 21 are derived from the pro- 
gram selector 24. 

[0037] The audio program data DAD derived from the 
program selector 24 are supplied to a high efficiency de- 
coder 25. In the high efficiency decoder 25, the audio 
program data DAD are subjected to high efficiency de- 
coding by which data suppressed in accordance with a 
high efficiency coding are expanded to produce decod- 
ed audio data DA. The decoded audio data DA obtained 
from the high efficiency decoder 25 are supplied to a 
digital to analog (D/A) convenor 26 to be converted to 
an analog sound signal forming a reproduced audio sig- 
nal SA corresponding to the decoded audio data DA. 
The reproduced audio signal SA is derived from the D/ 
A convenor 26 to an output terminal. 
[0038] The service program data DSD derived from 
the program selector 24 are supplied to a decoder 28. 
In the decoder 28, the service program data DSD are 
subjected to decoding processing to produce repro- 
duced service data DS based on the service program 
data DSD. The reproduced service data DS are derived 
from the decoder 28 to an output terminal. 
[0039] The Vitervi decoder 21 , the time de-interleav- 
ing portion 23, the program selector 24, the high effi- 
ciency decoder 25 and the decoder 28 as a whole con- 
stitute an information reproducing portion for causing 
the time interleaved program information data DPD se- 
lected by the program selector 22 to be subjected to de- 
modulation processing to reproduce program informa- 
tion in the form of the decoded audio data DA or the 
reproduced service data DS. 

[0040] The system controller 15 is operative to pro- 



duce the program selection control signal CSP based 
on program structure information represented by the 
control information data DCD from the Vitervi decoder 
21 and designated program information represented by 
a command signal CX supplied from an input portion 30 
in response to manipulations thereon and to supply the 
program selector 22 with the program selection control 
signal CSP so as to cause the program selector 22 to 
carry out the data selection processing in response to 
the program selection control signal CSP. 
[0041] The system controller 1 5 is operative further to 
produce timing data DTS representing a time at which 
the control information data DCD are obtained in re- 
sponse to the control information data DCD supplied 
from the Vitervi decoder 21 and to supply a timing signal 
generator 31 with the timing data DTS. 
[0042] The synchronizing controller 1 6 is operative to 
produce the control signal CSY in accordance with the 
synchronous information represented by the synchro- 
nous information data DRS from the FFT differential de- 
modulator 20 and to supply the local oscillator 14 with 
the control signal CSY. The synchronizing controller 16 
is operative further to produce timing data DSY repre- 
senting a time at which the synchronous information da- 
ta DRS are obtained in response to the synchronous in- 
formation data DRS supplied from the FFT differential 
demodulator 20 and to supply the timing signal genera- 
tor 31 with the timing data DSY. 
[0043] In addition, timing data DTP representing a 
time at which the time interleaved program information 
data DPD selected through the program selector 22 is 
obtained to be supplied to the timing signal generator 
31 from the program selector 22. 
[0044] In the timing signal generator 31 to which the 
timing data DTS from the system controller 1 5, the tim- 
ing data DSY from the synchronizing controller 16 and 
the timing data DTP from the program selector 22 are 
supplied, a timing signal STM which represents a period 
in which portions of the digital audio broadcasting signal 
SRF supplied-through the antenna 11 to the RF ampli- 
fier 12, which carry the synchronous information data 
DRS, the control information data DCD and the time in- 
terleaved program information data DPD to be selected 
through the program selector 22, respectively, are able 
to be received by the signal receiving portion including 
the RF amplifier 12 (hereinafter, this period will be re- 
ferred to as a selected data receivable period), is gen- 
erated in response to the time represented by the timing 
data DSY, at which the synchronous information data 
DRS are obtained, the time represented by the timing 
data DTS, at which the control information data DCD 
are obtained, and the time represented by the timing da- 
ta DTP, at which the time interleaved program informa- 
tion data DPD selected through the program selector 22 
is obtained. 

[0045] The timing signal STM thus generated in the 
timing signal generator 31 has, for example, a portion 
of high level corresponding to each selected data receiv- 
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able period and another portion of low level correspond- 
ing to each of periods other than the selected data re- 
ceivable period. 

[0046] In the case where a portion of the digital audio 
broadcasting signal SRF which carries the control infor- 
mation data DCD and a portion of the digital audio 
broadcasting signal SRF which carries the time inter- 
leaved program information data DPD to be selected 
through the program selector 22 are adjacent to each 
other, the selected data receivable period begins a little 
earlier than the beginning of an exact period during 
which the portions of the digital audio broadcasting sig- 
nal SRF, which carry the synchronous information data 
DRS, the control information data DCD and the time in- 
terleaved program information data DPD to be selected 
through the program selector 22, respectively, are actu- 
ally received by the signal receiving portion including the 
RF amplifier 1 2 and terminates a little later than the ter- 
mination of the exact period. 

[0047] On the other hand, in the case where the por- 
tion of the digital audio broadcasting signal SRF which 
carries the control information data DCD and the portion 
of the digital audio broadcasting signal SRF which car- 
ries the time interleaved program information data DPD 
to be selected through the program selector 22 are apart 
from each other, the selected data receivable period is 
divided into two parts, one of which begins a little earlier 
than the beginning of a first exact period during which 
the portions of the digital audio broadcasting signal SRF, 
which carry the synchronous information data DRS and 
the control information data DCD, respectively, are ac- 
tually received by the signal receiving portion including 
the RF amplifier 12 and terminates a little later than the 
termination of the first exact period, and the other of 
which begins a little earlier than the beginning of a sec- 
ond exact period during which the portion of the digital 
audio broadcasting signal SRF, which carries the time 
interleaved program information data DPD to be select- 
ed through the program selector 22 is actually received 
by the signal receiving portion including the RF amplifier 
12 and terminates a little later than the termination of 
the second exact period. 

[0048] The timing signal STM obtained from the tim- 
ing signal generator 31 is supplied to an operation con- 
troller 32. The operation controller 32 is operative to pro- 
duce control signals CO A, COB and COP in response 
to the timing signal STM and to supply each of the RF 
amplifier 1 2, the frequency convertor 1 3 and the IF am- 
plifier 17 with the control signal COA, each of the A/D 
convertor 18, the quadrature demodulator 19 and the 
FFT differential demodulator 20 with the control signal 
COB, and the AGC 29 with the control signal COP. 
[0049] In such operations of the operation controller 
32, the control signal COA is so formed as to put each 
of the RF amplifier 12, the frequency convertor 1 3 and 
the IF amplifier 17 in normal operation in the selected 
data receivable period and to put each of the RF ampli- 
fier 12, the frequency convertor 13 and the IF amplifier 



17 in a reduced power consumption state in the periods 
other than the selected data receivable period. The con- 
trol signal COB is so formed as to put each of the A/D 
convertor 18, the quadrature demodulator 19 and the 

s FFT differential demodulator 20 in normal operation in 
the selected data receivable period and to put each of 
the A/D convertor 18, the quadrature demodulator 19 
and the FFT differential demodulator 20 in a reduced 
power consumption state in the periods other than the 

10 selected data receivable period. 

[0050] When each of the RF amplifier 1 2, the frequen- 
cy convertor 13 and the IF amplifier 17 is put in the re- 
duced power consumption state by the control signal 
COA from the operation controller 32, for example, pow- 

15 er supply to each of the RF amplifier 12, the frequency 
convertor 13 and the IF amplifier 17 is cut off so as to 
put each of the signal receiving portion, the frequency 
converting portion and the IF amplifying portion in the 
inoperative state. Similarly, when each of each of the A/ 

20 o convertor 1 8, the quadrature demodulator 1 9 and the 
FFT differential demodulator 20 is put in the reduced 
power consumption state by the control signal COB from 
the operation controller 32, for example, a clock signal 
supplied to each of the RF amplifier 12, the frequency 

2S convertor 13 and the IF amplifier 17 is cut off so as to 
put each of each of the A/D convertor 1 8, the quadrature 
demodu lator 1 9 and the FFT differential demodulator 20 
in the inoperative state. 

[0051] Further, the control signal COP generated in 
30 the operation controller 32 is so formed as to cause the 
AGC 29 to produce the AGC signal CGN varying in re- 
sponse to the level detection output signal SSG from the 
IF amplifier 17 and to supply each of the RF amplifier 
1 2 and the IF amplifier 17 in the selected data receivable 
35 period and as to cause the AGC 29 to maintain the AGC 
signal CGN which is obtained just before the inoperative 
state of each of the RF amplifier 1 2 and the IF amplifier 
1 7 in the periods other than the selected data receivable 
period. 

40 [0052] Under a situation in which the above described 
control operation is carried out by the operation control- 
ler 32, when the synchronous information data DRS, the 
control information data DCD and the composite data 
DXD containing the plural groups of program informa- 
45 tion data are carried by the digital audio broadcasting 
signal SRF, for example, as shown in Fig. 1 C, and pro- 
gram information data N + M are to be selected through 
the program selector 22 as the time interleaved program 
information data DPD, each of the RF amplifier 12, the 
so frequency convertor 1 3, the IF amplifier 1 7, the A/D con- 
vertor 18, the quadrature demodulator 19 and the FFT 
differential demodulator 20 is put in normal operation in 
periods Ta and Tb which correspond to the selected data 
receivable period and put in the inoperative state (non- 
55 operation) in periods other than the periods Ta and Tb, 
which correspond to the periods other than the selected 
data receivable period, as shown in Fig. 1 D. The period 
Ta begins a little earlier than the beginning of a f irst exact 
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period during which the portions of the digital audio 
broadcasting signal SRF, which carry the synchronous 
information data DRS and the control information data 
DCD, respectively, are actually received by the signal 
receiving portion including the RF amplifier 12 and ter- 
minates a little later than the termination of the first exact 
period. The period Tb begins a little earlier than the be- 
ginning of a second exact period during which the por- 
tion of the digital audio broadcasting signal SRF, which 
carries the program information data N + M, is actually 
received by the signal receiving portion including the RF 
amplifier 1 2 and terminates a little later than the termi- 
nation of the second exact period. 
[0053] Further, the AGC 29 is put in a controlling state 
for varying the AGC signal CGN in response to the level 
detection output signal SSG from the IF amplifier 17 in 
the periods Ta and Tb and put in a holding state for main- 
taining the AGC signal CGN which is obtained just be- 
fore the inoperative state of each of the RF amplifier 12 
and the IF amplifier 17 in the periods other than the pe- 
riods Ta and Tb, as shown in Fig. 1E. 
[0054] Consequently, in the embodiment shown in 
Fig. 2, under the situation that the normal operation is 
appropriately carried out to reproduce desirably select- 
ed program information in the selected data receivable 
period, for example, each of the RF amplifier 1 2, the fre- 
quency convertor 13, the IF amplifier 17, the A/D con- 
vertor 1 8, the quadrature demodulator 1 9 and the FFT 
differential demodulator 20, in which power consump- 
tion is larger than that in any other circuit portion, is put 
in the reduced power consumption state in the periods 
other than the selected data receivable period, so that 
the whole power consumption in the embodiment is ef- 
fectively reduced. Therefore, the embodiment shown in 
Fig. 2 is advantageous to be formed in a portable type 
which is able to operate for a relatively long time with 
power supply from a battery. 

[0055] Further, in the embodiment shown in Fig. 2, al- 
though each of the RF amplifier 12, the frequency con- 
vertor 13, the IF amplifier 17, the A/D convertor 1B, the 
quadrature demodulator 19 and the FFT differential de- 
modulator 20 is put in the inoperative state so as to be 
put in the reduced power consumption state in the peri- 
ods other than the selected data receivable period, 
since the AGC 29 is controlled to maintain the AGC sig- 
nal CGN which is obtained just before the inoperative 
state of each of the RF amplifier 12, the frequency con- 
vertor 1 3 and the IF amplifier 1 7 in the periods other than 
the selected data receivable period, each of the RF am- 
plifier 1 2, the frequency convertor 1 3 and the IF amplifier 
17 is supplied from the AGC 29 with the AGC signal 
CGN which is obtained just before the inoperative state 
of each of the RF amplifier 12, the frequency convertor 
13 and the IF amplifier 17 and therefore becomes im- 
mediately stable in its operation when each of the RF 
amplifier 1 2, the frequency convertor 1 3, the I F amplifier 
17, the A/D convertor 18, the quadrature demodulator 
1 9 and the FFT differential demodulator 20 is put again 



in operation in the next selected data receivable period. 
[0056] Although each of the RF amplifier 12, the fre- 
quency convertor 13, the IF amplifier 17, the A/D con- 
vertor 1 8, the quadrature demodulator 1 9 and the FFT 

s differential demodulator 20 is put in the inoperative state 
so as to be put in the reduced power consumption state 
in the periods other than the selected data receivable 
period in the embodiment shown in Fig. 2, it is also pos- 
sible to control bias voltages supplied to the RF amplifier 

to 12, the frequency convertor 13, the IF amplifier 17, the 
A/D convertor 18, the quadrature demodulator 19 and 
the FFT differential demodulator 20, respectively, so as 
to put each of the RF amplifier 1 2, the frequency con- 
vertor 13, the IF amplifier 17, the A/D convertor 18, the 

is quadrature demodulator 1 9 and the FFT differential de- 
modulator 20 in the reduced power consumption state, 
without putting each of the RF amplifier 1 2, the frequen- 
cy convertor 13, the IF amplifier 17, the A/D convertor 
1 8, the quadrature demodulator 1 9 and the FFT differ- 

20 ential demodulator 20 in the inoperative state. 

[0057] Besides, although each of the RF amplifier 1 2, 
the frequency convertor 13, the IF amplifier 17, the A/D 
convertor 18, the quadrature demodulator 19 and the 
FFT differential demodulator 20 is put in the reduced 

2S power consumption state in the periods other than the 
selected data receivable period in the embodiment 
shown in Fig. 2, it is also advantageous to put at least 
each of the RF amplifier 1 2, the frequency convertor 1 3 
and the IF amplifier 17 in the reduced power consump- 

30 tion state in the periods other than the selected data re- 
ceivable period, without putting each of the RF amplifier 
12, the frequency convertor 13, the IF amplifier 17, the 
A/D convertor 16, the quadrature demodulator 19 and 
the FFT differential demodulator 20 in the reduced pow- 

3S er consumption state. 



Claims 

40 1. An apparatus for receiving broadcasting signals 
comprising: 

signal receiving means for receiving a broad- 
casting signal carrying synchronous data, con- 
45 trol information data and plural groups of pro- 

gram information data, 

frequency converting means for causing the 
broadcasting signal received by said signal re- 
ceiving means to be subjected to frequency 
so conversion to produce an intermediate fre- 

quency signal, 

intermediate frequency amplifying means for 
amplifying the intermediate frequency signal, 
analog to digital converting means for causing 
55 the intermediate frequency signal derived from 

said intermediate frequency amplifying means 
to be subjected to analog to digital conversion 
to produce a digital intermediate frequency sig- 
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nal, 

digital demodulating means for causing the dig- 
ital intermediate frequency signal to be subject- 
ed to digital demodulation processing, 
program selecting means for selecting one of s 
plural groups of program information data ob- 
tained from said digital demodulating means, 
information reproducing means for causing the 
program information data selected by said pro- 
gram selecting means to be subjected to de- 10 
modulation processing to reproduce program 
information, and 

operation controlling means operative to put at 
least each of said signal receiving means, said 
frequency converting means and said interme- 
diate frequency amplifying means in a reduced 
power consumption state in periods other than 
a period in which portions of the broadcasting 
signal, which carry the synchronous data, the 
control information data and the program infor- 20 
mation data to be selected by said program se- 
lecting means, respectively, are able to be re- 
ceived by said signal receiving means. 

2. An apparatus for receiving broadcasting signals ac- 25 
cording to claim 1 , wherein said operation control- 
ling means is operative to put also each of said an- 
alog to digital converting means and said digital de- 
modulating means in the reduced power consump- 
tion state in the periods other than the period in 30 
which the portions of the broadcasting signal, which 
carry the synchronous data, the control information 
data and the program information data to be select- 
ed by said program selecting means, respectively, 

are able to be received by said signal receiving 35 
means. 

3. An apparatus for receiving broadcasting signals ac- 
cording to claim 1 or 2, wherein said operation con- 
trolling means is operative, for putting each of said *o 
signal receiving portion, said frequency converting 
portion and said intermediate frequency amplifying 
means in the reduced power consumption state, to 

put each of said signal receiving portion, said fre- 
quency converting portion and said intermediate 45 
frequency amplifying means in an inoperative state. 

4. An apparatus for receiving broadcasting signals ac- 
cording to claim 3, wherein said operation control- 
ling means is operative, for putting each of said sig- so 
nal receiving portion, said frequency converting 
portion and said intermediate frequency amplifying 
means in the inoperative state, to cut off power sup- 
ply to each of said signal receiving portion, said fre- 
quency converting portion and said intermediate 55 
frequency amplifying means. 

5. An apparatus for receiving broadcasting signals ac- 



cording to claim 3, wherein automatic gain control- 
ling means is provided for supplying the intermedi- 
ate frequency amplifying means with an automatic 
gain control signal and said operation controlling 
means is operative to cause said automatic gain 
controlling means to maintain a specific automatic 
gain control signal which is obtained just before the 
inoperative state of each of said signal receiving 
means, said frequency converting means and said 
intermediate frequency amplifying means when 
each of said signal receiving means, said frequency 
converting means and said intermediate frequency 
amplifying means is put in the inoperative state by 
said operation controlling means. 

6. An apparatus for receiving broadcasting signals ac- 
cording to claim 5, wherein said signal receiving 
means includes radio frequency amplifying means 
for amplifying the broadcasting signal received by 
said signal receiving means and said automatic 
gain controlling means is operative to supply each 
of said intermediate frequency amplifying means 
and said radio frequency amplifying means with the 
automatic gain control signal. 

7. An apparatus for receiving broadcasting signals ac- 
cording to claim 1 , wherein said operation control- 
ling means is operative, for putting each of said sig- 
nal receiving portion, said frequency converting 
portion and said intermediate frequency amplifying 
means in the reduced power consumption state, to 
control bias voltages supplied to each of said signal 
receiving portion, said frequency converting portion 
and said intermediate frequency amplifying means, 
respectively. 

8. An apparatus for receiving broadcasting signals ac- 
cording to claim 2 or any one of the preceding 
claims when appendant to claim 2, wherein said op- 
eration controlling means is operative, for putting 
each of said analog to digital converting means and 
said digital demodulating means in the reduced 
power consumption state, to put each of said analog 
to digital converting means and said digital demod- 
ulating means in an inoperative state. 

9. An apparatus for receiving broadcasting signals ac- 
cording to claim 8, wherein said operation control- 
ling means is operative, for putting each of said an- 
alog to digital converting means and said digital de- 
modulating means in the inoperative state, to cut off 
a clock signal supplied to each of said analog to dig- 
ital converting means and said digital demodulating 
means. 

1 0. An apparatus for receiving broadcasting signals ac- 
cording to any one of the preceding claims, further 
comprising timing signal generating means opera- 
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ttve to detect the periods other than the period in 
which the portions of the broadcasting signal, which 
carry the synchronous data, the control information 
data and the program information data to be select- 
ed by said program selecting means, respectively, s 
are able to be received by said signal receiving 
means in the strength on synchronous information 
data and program structure data obtained from said 
digital demodulating means and the program infor- 
mation data selected by said program selecting 10 
means and produce a detection output signal, and 
to supply said operation controlling means with a 
timing signal indicating operational timings to said 
operation controlling means in response to the de- 
tection output signal. 15 
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(57) An apparatus for receiving broadcasting sig- 
nals, which comprises a signal receiving portion for re- 
ceiving a broadcasting signal, a frequency converter for 
the broadcasting signal received by the signal receiving 
portion, an IF amplifier, an A/D convenor, a digital de- 
modulator, a program selectorfor selecting one of plural 
groups of program information data obtained from the 
digital demodulator, an information reproducing portion 



for reproducing program information, and an operation 
controller operative to put at least each of the signal re- 
ceiving portion, the frequency converter and the IF am- 
plifier in a reduced power consumption state in periods 
otherthan a period in which portions of the broadcasting 
signal, which carry the synchronous data, the control in- 
formation data and the program information data to be 
selected by the program selector, respectively, are able 
to be received by the signal receiving portion. 
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